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1.  Project  Description 

This  document  presents  a  study  plan  to  obtain  current  data  for  Agate, 
Port  Orchard,  and  Rich  Passages  in  the  central  Puget  Sound,  Washington 
(Figure  1).  The  study  will  be  conducted  as  a  cooperative  project  among  the 
Puget  Sound  Marine  Environmental  Monitoring  (PSMEM)  partnership;  the 
study  will  be  performed  by  the  Puget  Sound  Naval  Shipyard  &  Intermediate 
Maintenance  Facility  (Shipyard),  the  Space  and  Naval  Warfare  Systems 
Center  San  Diego  (SSC-SD),  and  the  Washington  State  Department  of 
Ecology  (Ecology).  The  study  will  be  conducted  during  September  to 
December  2005  and  will  be  designed  to  collect  1  to  3  month  long  current 
records  for  strategic  stations  within  the  passages  and  one  station  adjacent  to 
the  Shipyard  in  Sinclair  Inlet  (Figure  2).  Data  from  this  study  will  be  used  to 
calibrate  and  verify  coupling  between  the  inlet-scale  models  being  developed 
for  the  Inlets  and  passages  utilizing  the  curvilinear  hydrodynamics  in  3- 
dimensions  (CH3D)  model  (Wang  and  Richter  1999,  Wang  et  al.  2005)  and 
the  sound-scale  circulation  model  developed  for  the  larger  Puget  Sound 
using  the  Princeton  Ocean  Model  (POM)  (Kawase  2002,  Sarason  2004, 

2005). 

This  plan  has  been  prepared  under  the  Project  ENVVEST  Final  Project 
Agreement  as  a  cooperative  project  among  the  Shipyard,  the  Environmental 
Protection  Agency  (EPA),  Ecology,  and  technical  stakeholders  to  help 
improve  the  environmental  quality  of  the  Sinclair  and  Dyes  Inlet  Watershed 
(US  Navy,  EPA  and  Ecology  2002).  This  sampling  plan  describes  specific 
sampling  activities  to  obtain  data  necessary  to  calibrate  and  verify 
hydrodynamic  transport  for  the  surface  waters  of  Sinclair  and  Dyes  Inlets 
and  the  passages  connecting  the  Inlets  to  the  central  basin  of  the  Puget 
Sound  (Table  1). 


2.  Project  Objectives 

The  objectives  of  this  sampling  plan  are  to: 

1.  Develop  continuous  records  of  current  speed  and  direction  as  a  function 
of  water  depth  at  selected  locations  within  the  passages  during  the 
spring-neap  tidal  cycle. 

2.  Collect  data  on  current  speed  and  direction  as  a  function  of  water  depth 
at  selected  locations  within  the  passages  during  varying  weather 
conditions. 

3.  Develop  a  continuous  record  of  current  speed  and  direction  as  a  function 
of  water  depth  at  a  station  located  within  Sinclair  Inlet  adjacent  to  the 
shipyard. 
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The  data  obtained  from  this  sampling  effort  will  be  used  to  support 
further  development  of  the  integrated  watershed  and  receiving  water  models 
being  implemented  for  the  Sinclair  and  Dyes  Inlet  watershed  (Skahill  2004, 
2005,  Johnston  et  al.  2003,  Wang  et  al.  2005)  and  provide  data  for  coupling 
the  intet-scale  model  for  the  Inlets  (CH3D)  with  the  sound-scale  model  for 
the  Puget  Sound  (POM,  Johnston  and  Wang  2004,  Kawase  2002,  Sarason 
2004,  2005). 


3.  Background 


As  part  of  Project  ENVVEST  (ENVVEST  2002),  an  inlet-scale  integrated 
model  for  the  Sinclair  and  Dyes  Inlet  watershed  has  been  developed  to 
simulate  hydrodynamic  mixing  and  transport,  dynamic  loading  from  the 
surrounding  watershed,  and  exchange  with  the  greater  Puget  Sound 
(Johnston  et  al.  2003).  Using  data  on  land  use,  land  cover,  and  natural  and 
engineered  drainage  basins,  a  unified  Hydrologic  Simulation  Program  Fortran 
(HSPF)  model  for  the  watershed  was  developed  (Skahill  2004,  2005)  and 
linked  to  the  receiving  water  CH3D  model.  The  integrated  models  are  being 
used  to  simulate  fresh  water  inflows  and  fecal  coliform  loading  from  the 
watershed  to  support  the  development  of  Total  Maximum  Daily  Loads  for_the 
Inlets  (May  et  al.  2005).  In  a  related  effort,  being  conduct  by  the  University 
of  Washington  (UW),  a  Puget  Sound-scale  circulation  model  has  been 
developed  using  the  Princeton  Ocean  Model  (POM)  to  simulate  velocity, 
temperature,  salinity,  and  mixing  within  the  Puget  Sound  (Figure  3,  Kawase 
2002).  Recently,  the  Puget  Sound  POM  circulation  model  was  programmed 
to  use  atmospheric  forcing  from  the  MM5  weather  model  (mesoscale  model, 
Albright  and  Mass  2002)  to  perform  routine  hindcasting  of  the  Puget  Sound 
circulation  on  a  24-hour  basis  (Sarason  2004,  2005).  As  part  of  the  Puget 
Sound  Marine  Environmental  Modeling  partnership,  the  inlet-scale  model  for 
Sinclair  and  Dyes  Inlets  has  been  expanded  to  include  Port  Orchard  Passage, 
Liberty  Bay,  and  Agate  Passage.  This  will  facilitate  coupling  with  the  POM 
circulation  model  and,  eventually,  result  in  the  ability  to  simulate  fluxes 
between  the  inlets  and  the  Puget  Sound  (Johnston  and  Wang  2004). 
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4.  Study  Design 

Upward  looking  acoustic  Doppler  current  profiler  (ADCP)  current 
meters  will  be  moored  at  strategic  locations  in  Agate,  Port  Orchard,  and  Rich 
Passages  and  in  Sinclair  Inlet  near  the  Shipyard  (Figure  2).  When  ADCPs  are 
used  in  vertical  profiling  mode,  they  are  able  to  measure  current  velocities  in 
uniform  segments  (cell  depths,  or  bins)  throughout  the  water  column. 

Briefly,  the  ADCP  resolves  current  velocities  by  measuring  the  Doppler  shift 
of  the  acoustic  backscatter  generated  by  particles  (phytoplankton, 
zooplankton,  and  particulates)  suspended  and  traveling  in  the  water  column 
(RDI  1996).  Data  provided  by  the  ADCP  includes  velocities  (speed  and 
direction),  echo  intensity,  correlation  of  data  quality,  and  percent  good  data 
-  based  on  predefined  thresholds  for  each  ADCP  -  for  each  bin  or  cell  depth 
measured  in  the  water  column  (RDI  1996). 

The  stations  selected  in  Agate,  Port  Orchard,  and  Rich  Passage 
represent  "choke  points"  over  which  the  main  water  flow  will  occur.  These 
stations  are  located  mid-channel  so  that  they  will  record  the  main  volume  of 
flow  coming  from  the  Sound  into  the  Inlets  and  vice-versa.  The  vertical 
profiles  will  provide  direct  measures  of  current  flow  as  a  function  of  depth  in 
the  water  column,  which  is  necessary  to  calibrate  and  validate  3-D  models. 
The  stations  are  also  located  a  sufficient  distance  from  the  numerical  model's 
boundaries  so  that  the  measured  data  can  be  compared  to  simulated  data 
without  confounding  artifacts  associated  with  the  boundary  conditions  of  the 
model. 

The  current  meters  available  to  support  this  study  are  two  300  kHz 
ADCPs  (owned  by  Ecology,  both  manufactured  by  RD  Instruments)  and  one 
1200  kHz  ADCP  (owned  by  SSC-SD,  also  manufactured  by  RD  Instruments). 
Prior  to  deployment,  the  PlanACDP  program  (RDI  2004)  will  be  used  to 
optimize  the  data  yield  for  each  location  (see  Appendix  A  for  current  meter 
recording  parameters).  The  300  kHz  ADCPs  will  be  deployed  at  the  deeper 
stations,  because  they  are  more  suited  to  measuring  deeper  depth-profiles 
and  have  a  longer  battery  life  (Table  2).  The  300  kHz  ADCPs  will  be  deployed 
in  Rich  Passage  (Figure  4)  and  Port  Orchard  Passage  (Figure  5)  for 
approximately  90  days.  Due  to  the  limited  battery  life  for  the  1200  kHz 
ADCP  and  the  maximum  depth  of  15  m,  the  1200  kHz  ADCP  will  be  deployed 
near  the  mouth  of  Agate  Passage  (Figure  6)  for  about  30  days,  recovered, 
downloaded,  and  redeployed  in  Sinclair  Inlet  within  the  Shipyard  (Figure  7) 
for  another  30  days. 

The  deployments  will  consist  of  submerging  a  bottom  mooring  as  near 
as  possible  to  the  predefined  station  locations  (Table  3).  The  mooring  will  be 
placed  on  the  bottom,  anchored  securely  in  place  with  lead  weights,  and 
affixed  with  weighted  tag  lines  for  recovery  by  grappling  hook.  In  addition, 
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an  acoustic  release  mechanism  will  also  be  used  to  deploy  recovery  lines 
(Ecology's  meters  only).  The  deployment  will  not  require  any  surface  lines  or 
mooring  buoys  at  the  surface.  The  actual  location  of  the  current  meter  and 
the  position  of  the  tag  line  for  recovery  will  be  recorded  with  a  high-precision 
GPS  system  onboard  the  vessel. 

The  90-day  deployment  from  September  to  December  2005  for  the 
stations  in  Port  Orchard  and  Rich  Passages  will  assure  repeated 
measurements  of  the  14-day  Spring-Neap  tidal  cycle  as  well  as 
opportunistically  capture  any  storm  (e.g.  wind-driven)  events  that  may 
occur  during  the  deployment  period.  Because  the  water  currents  in  Agate 
Passage  are  expected  to  be  dominated  by  a  flume-like  jet  of  water  through 
the  passage  on  incoming  tide,  a  30-day  deployment  was  deemed  adequate 
to  resolve  the  current  profile  for  Agate  Passage.  A  30-day  deployment  period 
was  also  deemed  to  be  adequate  to  characterize  the  lower  current  velocities 
and  restricted  mixing  expected  for  the  station  within  the  Shipyard. 


5.  Data  Analysis  and  Modeling 

5.1.1  Measurement  Quality  Objectives 

Measurement  quality  objectives  for  the  analyses  conducted  for  this 
study  can  be  expressed  in  terms  of  accuracy,  precision,  completeness,  and 
sensitivity  goals.  These  parameters  define  the  quality  of  the  data  for  use  in 
model  calibration  and  validation  exercises. 

Accuracy  is  defined  as  the  degree  of  agreement  between  an  observed  value 
and  its  actual  value.  Accuracy  includes  a  combination  of  random  error  and 
systematic  error  (bias)  components  that  are  due  to  sampling  and  data 
processing  operations.  The  accuracy  of  the  current  measurements  will  be 
assessed  based  on  the  predefined  thresholds  set  for  each  ADCP  for  each  bin 
or  cell  depth  measured  in  the  water  column  (RDI  1996).  Unacceptable  data 
encountered  for  specific  bins,  will  not  be  used  for  model  calibration  or 
validation. 

Precision  is  defined  as  the  degree  to  which  a  set  of  observations  or 
measurements  of  the  same  property,  obtained  under  similar  conditions, 
conform  to  themselves.  Precision  is  usually  expressed  as  standard  deviation, 
variance,  or  range,  in  either  absolute  or  relative  terms.  The  repeated 
measurements  made  over  the  tidal  cycle  will  be  evaluated  to  determine 
precision  of  the  results. 

Completeness  is  the  amount  of  data  collected  as  compared  to  the  amount 
needed  to  ensure  that  the  uncertainty  or  error  is  within  acceptable  limits. 
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The  goal  for  data  completeness  is  100%.  However,  the  project  will  not  be 
compromised  if  less  than  100%  of  the  data  collected  are  of  acceptable 
quality.  Should  data  be  lost  due  to  equipment  malfunction  or  operator  error, 
the  deployment  will  need  to  be  repeated  in  order  to  meet  the  data  quality 
objectives  of  the  study. 

Comparability  is  a  measure  of  the  confidence  with  which  one  data  set  can 
be  compared  to  another.  This  is  a  qualitative  assessment  and  is  addressed 
primarily  in  sampling  design  through  use  of  comparable  sampling  procedures 
or,  for  monitoring  programs,  through  accurate  re-sampling  of  stations  over 
time.  The  time  series  of  data  obtained  from  current  meter  stations  will  be 
evaluated  to  assure  that  the  results  are  comparable  and  consistent  with  each 
other. 

Representativeness  is  the  degree  to  which  data  accurately  and  precisely 
represent  a  characteristic  of  a  population  or  phenomena.  This  is  a 
qualitative  assessment  and  is  addressed  primarily  in  the  sample  design, 
through  the  selection  of  sampling  sites,  and  procedures  that  reflect  the 
project  goals  and  environment  being  sampled.  Developing  continuous 
records  of  current  profiles  for  30  to  90  days  at  the  current  meter  locations 
will  assure  that  currents  representative  of  the  conditions  during  the 
deployment  period  are  sampled. 

Sensitivity  is  the  capability  of  a  test  method  or  instrument  to  discriminate 
between  measurement  responses  representing  different  levels  of  a  variable 
of  interest.  Sensitivity  is  addressed  primarily  through  the  selection  of 
appropriate  instrumentation  that  is  properly  calibrated  and  deployed. 
Sensitivity  will  be  assessed  by  the  ADCP  calibration  and  verification  and  the 
results  obtained  for  measures  of  velocity  accuracy,  resolution,  and  range 
(RDI  2005a). 

5.1.2  Instrument  Calibration 

The  instruments  will  be  calibrated  according  to  manufacturer's 
specifications  (Table  2)  and  programmed  to  optimize  data  collection  over  the 
deployment  intervals  (see  Appendix  11.1  ADCP  Parameter  Settings  for  each 
current  meter  and  station).  The  expected  velocity  accuracy,  resolution,  and 
range  are  listed  below  (RDI  2005a): 

Velocity  accuracy: 

1200  kHz:  0.3%  of  the  water  velocity  relative  to  the  ADCP  ±0.3cm/s 
300  kHz:  0.5%  of  the  water  velocity  relative  to  the  ADCP  ±0.5cm/s 
Velocity  resolution:  0.1  cm/s 

Velocity  range:  ±5m/s  (default)  ±20m/s  (maximum) 
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5.2  Data  Management 

Raw  data  obtained  from  the  current  meters  will  be  downloaded  and 
processed  using  the  WinADCP  software  (RDI  2005b).  The  processed  data  will 
be  evaluated  to  determine  cross-sectional  velocities,  average  and  maximum 
flows,  and  compared  to  model  results  to  determine  agreement  with  model 
predictions  (Richter  2004).  The  data  will  be  archived  and  catalogued  using 
the  extended  markup  language  (XML)  metadata  standard  being  developed 
by  PSMEM  for  sharing  data  within  the  earth  science  and  oceanographic 
community.  The  protocol  involves  submitting  Federal  Geographic  Data 
Committee  (FGDC)-compliant  metadata  in  the  form  of  XML  documents, 
which  are  published  in  the  collaborative  data  catalogue  (UW  2005).  Data 
users  can  then  access  the  catalogue  to  obtain  information  about  the  data 
and  learn  how  to  obtain  the  raw  and  processed  data  sets. 


6.  Project  Schedule 

The  schedule  for  current  meter  deployment  and  recovery  is  listed 
below.  The  predicted  currents  for  Agate  and  Rich  Passages  for  Sept.  14-15, 
2005  are  shown  in  Figure  8,  and  the  predicted  tides  for  Brownsville  and 
Bremerton  for  Sept.  14-15,  2005  are  shown  in  Figure  9. 

Wednesday  Sept.  14,  2005  -  PSNS&IMF,  SSC-SD,  and  Ecology  will 
deploy  both  of  Ecology's  300  kHz  ADCPs  in  Rich  and  Port  Orchard  Passages. 
Note  that  the  Ecology  team  members  will  meet  the  PSNS&IMF  Vessel  at  the 
Manchester  Laboratory  Dock  to  load  equipment  at  0800  on  Sept.  14,  2005. 
Ecology  will  bring  the  current  meters  and  necessary  anchors,  mooring  gear, 
and  recovery  lines  for  their  meters. 

Rich  Passage,  West  end,  Washington  Current 
47.5667°  N,  122.5333°  W 

(http : //www . mobileqeoqraphics ■ com : 81 /locations 753 08 ■ html?y=2005&m=9&d=14 ) 
2005-09-14  6:46  AM  PDT  Sunrise 

2005-09-14  8:25  AM  PDT  0.00  knots  Slack,  Flood  Begins 

2005-09-14  12:17  PM  PDT  3.58  knots  Max  Flood 

2005-09-14  4:37  PM  PDT  -0.00  knots  Slack,  Ebb  Begins 

2005-09-14  7:19  PM  PDT  -2.30  knots  Max  Ebb 

2005-09-14  7:23  PM  PDT  Sunset 

Thursday  Sept.  15,  2005  -  PSNS&IMF  and  SSC-SD  will  deploy  the 
1200  kHz  ADCP  in  Agate  Passage.  Note  that  the  1200  kHz  ADCP  will  be 
shipped  from  SSC-SD  to  PSNS&IMF  to  arrive  no  later  than  Sept.  9,  2005. 

Agate  Pass,  South  End  of,  Washington  Current 
47.7000°  N,  122.5667°  W 
Flood  direction  216°  True 
Ebb  direction  37°  True 

(http : / /www .mobilegeographics . com: 81 /locations/ 53 . html?y=2005&m=9&d=15 ) 

2005-09-15  1:55  AM  PDT  -0.00  knots  Slack,  Ebb  Begins 
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2005-09-15  5:38  AM 
2005-09-15  6:47  AM 
2005-09-15  8:41  AM 
2005-09-15  12:23  PM 
2005-09-15  4:33  PM 
2005-09-15  6:56  PM 
2005-09-15  7:21  PM 


PDT 

-4 .46 

knots 

PDT 

Sunrise 

PDT 

0.01 

knots 

PDT 

5.27 

knots 

PDT 

-0.00 

knots 

PDT 

-3.34 

knots 

PDT 

Sunset 

Max  Ebb 

Slack,  Flood  Begins 
Max  Flood 
Slack,  Ebb  Begins 
Max  Ebb 


Friday  Sept.  16,  2005  (Backup  for  deployment) 


Week  of  Oct.  17,  2005  (tentative)  -  PSNS&IMF  and  SSC-SD  will 
retrieve  the  1600  kHz  ADCP  from  Agate  Passage  and  redeploy  it  at  the 
Shipyard  station. 


Nov.  22,  2005  (tentative)  -  PSNS&IMF  and  SSC-SD  will  retrieve  the 
1200  kHz  ADCP  from  the  Shipyard  station. 

Week  of  Dec.  12,  2005  (tentative).  Ecology  will  retrieve  the  300  kHz 
ADCPs  from  Rich  and  Port  Orchard  Passages. 


7.  Summary 

This  sampling  plan  describes  specific  sampling  activities  to  obtain  data 
necessary  to  calibrate  and  verify  hydrodynamic  transport  for  the  surface 
waters  of  Sinclair  and  Dyes  Inlets  and  the  passages  connecting  the  Inlets  to 
the  central  basin  of  the  Puget  Sound  (Figure  1).  The  study  will  be  conducted 
during  September  to  December  2005  and  is  designed  to  collect  1  to  3  month 
long  current  records  for  strategic  stations  within  the  passages  and  one 
station  adjacent  to  the  Shipyard  in  Sinclair  Inlet  (Figure  2).  Data  from  this 
study  will  be  used  to  calibrate  and  verify  coupling  between  the  inlet-scale 
models  being  developed  for  Inlets  and  passages  utilizing  the  curvilinear 
hydrodynamics  in  3-dimensions  (CH3D)  model  (Wang  and  Richter  1999, 
Wang  et  al.  2005)  and  the  sound-scale  circulation  model  developed  for  the 
larger  Puget  Sound  using  the  Princeton  Ocean  Model  (POM,  Kawase  2002, 
Sarason  2004,  2005). 
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9.  Tables 
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Table  1.  Data  quality  objectives  for  current  meter  study  in  Agate,  Port 
Orchard,  and  Rich,  Passages. 

Current  Meter  Study  -  Data  Quality  Objectives _ 

STEP  1:  State  the  Problem 

To  calibrate  and  verify  numerical  models  being  developed  for  Sinclair  Inlet,  Dyes 
Inlet,  Rich  Passage,  Port  Orchard  Passage,  and  Agate  Passage  data  on  current  speed 
and  direction  over  the  full  range  of  tidal  conditions  and  representative  weather 
conditions  are  needed  at  specific  locations  within  the  study  area.  The  sampling  will 
be  conducted  during  the  Fall  2005  (Sep.  -  Dec.  2005)  to  obtain  data  during  storm 
and  non-storm  periods. 


STEP  2:  Identify  the  Decision 

1.  What  is  the  full  range  of  tidal  driven  currents  within  Rich,  Port  Orchard,  and 
Agate  Passages? 

2.  What  is  the  contribution  to  current  speed  and  direction  from  wind-driven  events 
within  the  study  area? 

3.  What  are  the  near-field  currents  within  the  interior  of  Sinclair  Inlet  adjacent  to 
the  Shipyard? 


STEP  3:  Identify  Inputs  to  the  Decision 

4.  Develop  continuous  records  of  current  speed  and  direction  as  a  function  of  water 
depth  at  selected  locations  within  the  passages  during  the  spring-neap  tidal 
cycle. 

5.  Collect  data  on  current  speed  and  direction  as  a  function  of  water  depth  at 
selected  locations  within  the  passages  during  varying  weather  conditions. 

6.  Develop  a  continuous  record  of  current  speed  and  direction  as  a  function  of  water 
depth  at  a  station  located  within  Sinclair  Inlet  adjacent  to  the  shipyard. 


STEP  4:  Define  the  Study  Boundaries 

Spatial  boundaries  are  Sinclair  and  Dyes  Inlets  and  the  passages  connecting  the 
Inlets  to  the  central  basin  of  the  Puget  Sound. 


STEP  5:  Develop  a  Decision  Rule 

Data  on  current  speed  and  direction  will  be  obtained  for  the  spring-neap  tidal  cycle 
and  for  weather  events  that  occur  during  the  Fall  2005  (Sep.  -  Dec.  2005)  sampling 
period. 


STEP  6:  Evaluate  Decision  Errors 

Data  will  be  evaluated  to  assure  accuracy,  precision,  completeness,  comparability, 
and  representativeness. 


STEP  7:  Optimize  the  Design  for  Obtaining  Data 

Upward-looking  Acoustic  Doppler  Current  Profilers  (ADCP)  will  be  deployed  on  the 
bottom  at  strategic  locations  within  the  passages  to  obtain  continuous  current 
records  during  the  Fall  of  2005.  The  deployment  will  include  the  full  range  of  tidal 
conditions  and  representative  storm  events  that  will  occur  within  the  study  area 
during  the  deployment. 
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Table  2.  Operational  parameters  for  the  current  meters  available  for  the 
study  (RDI  2005a). 


Accuracy 

Frequency 

Range 

Cell 

Size 

Water 

Velocity 

Standard 

Deviation 

1200  kHz 

14m 

1m 

0.3% 

±0.3  cm/s 

300  kHz 

126m 

8m 

0.5% 

±0.5  cm/s 

Table  3.  List  of  station  code,  coordinates,  depth,  and  location. 


Code 

Latitude 

Longitude 

Depth 

(m) 

Location 

AGPASS 

47.70871 

-122.56941 

15 

Agate  Passage  south  of  bridge  center  of 
channel 

POPASS 

47.62444 

-122.58556 

35 

Port  Orchard  Passage,  south  of  University 
Point,  center  of  channel 

RICHPASS 

47.58833 

-122.56667 

28 

Rich  Passage,  west  entrance  adjacent  to 
channel  marker  center  of  channel 

PSNS-P4 

47.55931 

-122.63523 

12 

Shipyard  between  piers  3  and  4  in  front  of 

DD  4 
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10.  Figures 
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Figure  1.  The  location  of  Agate,  Port  Orchard,  and  Rich  Passages  in  the 
central  Puget  Sound. 
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Figure  2.  Location  of  current  meter  stations  within  the  study  area. 
Bathymetry  data  from  Finlayson  (2005). 
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Figure  3.  Numerical  grid  for  Puget  Sound  POM  model  (upper  figure)  and 
detail  of  model  grid  around  Bainbridge  Island  (lower  figure). 
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Rich  Passage  Station 
47.5883333  decimal  N. 
-122.56667  decimal  W. 
Depth  at  MLLW,  28m 
Substrate:  rockv 


l _ \ 

t-} 

Depth  (Ft) 

■  -229.9999999- 
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■  -151 .9999999  - 

-100 

■  -99.9999999  - -i 
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□  -39.99999999- 

-20 

□  -19.99999999  - 

-10 

□ -9.99999999-0 

□  0-4,418 

Figure  4.  Location  of  the  station  in  Rich  Passage.  White  points  denote  the 
corners  of  the  CH3D  numerical  grid.  Bathymetry  data  from  Finlayson  (2005). 
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Port  Orchard  Passage  Station 
47.6244444  decimal  N. 
-122.58556  decimal  W. 
Depth  at  MLLW,  35m 
Substrate:  mud 


Depth  (Ft) 
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□  -39.99999999- 
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□  -19.99999999  - 

-10 

□ -9.99999999-0 

i 

□  0-4,418 

Figure  5.  Location  of  the  station  in  Port  Orchard  Passage.  White  points 
denote  the  corners  of  the  CH3D  numerical  grid.  Bathymetry  data  from 

Finlayson  (2005). 
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Figure  6.  Location  of  the  station  in  Agate  Passage.  Bathymetry  data  from 

Finlayson  (2005). 
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Figure  7.  Location  of  the  station  in  Sinclair  Inlet,  within  the  Shipyard.  The 
CH3D  numerical  grid  is  also  shown.  Bathymetry  data  from  Finlayson  (2005). 
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Figure  8.  Predicted  current  speed  for  Agate  (upper)  and  Rich  (lower)  Passages  for  Sept.  14-15,  2005.  Data  from 

http : / /www .mobilegeographics . com: 81/locations/5308 . html?y=2005&m=10&d=15 
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Figure  9.  Predicted  tides  for  Brownsville  (upper)  and  Bremerton  (lower)  for  Sept.  14-15,  2005.  Data  from 

http : / /www .mobilegeographics . com: 81/locat ions/7 14 . html?y=2005&m=9&d=14 
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11.  Appendices 


11.1  ADCP  Parameter  Settings  for  each  current  meter  and 
station 

(To  be  provided  by  Ecology  and  SSC-SD) 

11.1.1  Parameter  settings  for  RICHPASS  (300  kHz) 

11.1.2  Parameter  settings  for  POPASS  (300  kHz) 

11.1.3  Parameter  settings  for  AGPASS  (1200  kHz) 

11.1.4  Parameter  settings  for  PSNS-P4  (1200  kHz) 
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